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Description 

Technical Field 



Sw»55S««i , Br - •"*"" ,,, " 

alkali soluble anionic latex polymers which possess these des.red character.st.cs. 

^^\^ M Z^W^s:™W Percent of a monoethylenicaliy unsaturated monomer 
,aCki ( C 9 ) ^SSot^nSi^f^ SShSSrt of a nonionic urethane monomer which is the 

and diallyl benzene. 

The preferred surfactants have the formula: 

R _0-fCH 2 -CHR'0-fe-K:H 2 -CH 2 OVH 
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monomers can be used, such as acry.ic -id, me*acry,io ac^ 
acid is presently preferred. This large proport.o ° f J^ f, JJJJS Uke sodium hydroxide, 
will solubilize and provide a thickener when , reactec I wrth a ^''^^J lu defin Y ed< of a monoethylenic 
The polymer must also contain a sign.fican P^*""; f^eTmonomers provide water insoluble 
monomer which has no surfactant characters . The ™XJtf ate esters, such as ethyl 

polymers when homopolymerized and are ' llus ^^ can be used are 

acrylate, butyl acrylate or the corresponds M?^^JJ, ™* T ™"te Nonreactoe monomers are 
styLe, vinyl toluene, vinyl acetate, acrylon.tri e ^^J^g^^.oup „aclhre under the 
preferred, these being monomers in which ^^^^^^^^untiBr baking conditions 

C m Tvt°^ 

in this invention than it was in the prior art noted P'«™»?'V- c _ nsiderab | e varia tion within the formula 
Themonohydricnonion^surfa^^ . polvetho xy.ate chain 

presented previously. The essence of the wmnm « . y w d , h . |0 hydroxy gr0 up. 
(which may include some potypropoxylate ^^^^^S^ a monoethylenically unsaturated 
When the hydroxy-terminated polyethoxylate used ^^^^^^ uret hane in which a 

monoisocyanate, as has been ' llu * r * e <^ group via a urethane linkage, 

polyethoxylate structure is a ^^^^S^Z^o^ acid thickeners provide superior 
In this invention it has been found thtf = ™"J"J"'*J SJSShfte primary thickening mechanism is 
thickening action when urethane linkages are P^ r ^ v ™ r u g5;Mine3ne.the hydrolytic stability 
alkali solubilization of a polycarboxyhc ac, d . arnuls.o n cop. f^"™™?^, and when preferred 
of the urethane group is ^^^SCXlSSmi In aquaoS alklllne mediums as found in 
urethane monomers are used, this provides a furtner f™*™'*"" ^_ riods of time Dr ior to use. 
aqueous coating compositions, which ere noitnajytton^r ^"^ e ^ e n teu«thene monomer 
The monoethylenically unsaturated empSi. such as acrylate and 
is subject to wide variation. Any »P^^""J™^^ ti ™ V „ provided by ally) alcohol. These, 
methacrylate unsaturate One may als0 / s ^' c d U e ^ e as is obtained by reacting a C,-C 4 
preferably in the form of an nvdrox ^^"^J|j° ^ h^^ne oxWe!widi acrylic or methacrylic acid to 
monoepoxide. like ethylene ox,de propylene ^^J^^^^Stc diisocyanate, such as toluene 
form an hydroxy ester, are reacted in ^^W^™ monoethylenic monoisocyanate is styryl. 

d monoisoCY8nate lacks 

the ester group so it forms urethar.es which ilack ^J n f 9 ro " p ^ onventional and wi „ be illustrated in the 
The aqueous emulsion •^S. IfflS tteESuct ean be ddutad wilh wttrio 
examples. To obtain an estimate of thickening Jmmv. ^J^jSkeil is am monium hydroxide, but 
about 1% solids content and then neutralized w,th atoll. Tjj am"ne may be used for neutralization. The 
sodium and potassium hydroxide. and w™™^™^^^^****. In the normal mode of 
neutralized product dissolves in ^^J^J^^^^^^S^lBdm^ handling 

^Sl^SSSStf the flowing examples, it being understood that throughout this 

nonionic urethane monomers of this invention. 



Example 1 



nittpseti spew, and ""^"^JP^^^^^^Ln. M. con,e«a ere 
collected In the Deer-Stark Trap (typically \m\ toll 1 1 »l. , , sc<d , tenser, a „d the 

hydroquinone inhibitor. 0.50 g dl ^^* a "J^2CSe may be used) are charged in 

,em ffS product i S a white wax in appearance with residual isocyanate content t of 0.5% _and I with 98% 



10 



15 
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edition viscositv. have poor thickening efficiency, 
display poor performance because they possess low solution viscosity, nave P 
and provide poor flow leveling properties in latex paints. 

Example 2 

(Control) . , . Cv __ n i p -a hereinafter is charged 525.5 g deionized water. The 

To a three-liter flask equipped as in Example 3 neremaror is a 

and 244.7 g methacrylic acid. monomer pre-emulsion is charged to the reactor 

of monomer to copolymer and then cooled. Brookfield viscosity 28.5 mPa s (No. 1 

The product is low viscosity latex of solids content a"*'"™ ^ ammoni um hydrox.de 

spindle at 100 rpm). pH of 2.8. and average I P»^^ n ^7 8 d i r .olutlon Is obtain^ ^ 

«tt following Example is ^J^^g^^SX " ** ' 
alkali-soluble thickeners prepared from the urethane mono™ 

Example 3 

(Preparation of an Alkali-Soluble Thickener with U ^ a s n «^ on0m d e e r nser( nitroge n inlet, thermoregulated 
To a three-liter flask equipped with thennom^^rrer^^er^ ^ h ^ ^ 

water bath and monomer addition pump is charged 525.5 g de.on.zeo wa 

and purged with nitrogen for 30 minutes. te ^ined container by charging, in order, 756.7 g 

A pre-emulsion of monomers is prepared^ ^JJJ^SnL about 10 moles of adducted ethylene 
deion&dwater.SI.Bgsu^ may be use d) and a monomer 

35 followed by 10 g of 5% sodium persutfate "^^J^^SSlni-d progressively over 2 5 
rrs^^ 
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TABLE I 

EXAMPLES OF NOVEL URETHAN E MONOMERS 
REACTANTS 



Mono- 



Example 


Isocyanate 


Ho. 


Used 


1-A 


M-TMI 


1-B 


M-TMI 


1-C 


M-TMI 


1-D 


M-TMI 


1-E 


M-TMI 


1-F 


M-TMI . 


1-6 


M-TMI 


1-H 


M-TMI 


l-I 


M-TMI 


1-J 


M-TMI 


1-K 


M-TMI 


1-L 


I EM 



Ethoxylated Surfactant Used 
~ Ethylene oxide 

Hydrophobe 
Nonyl -Phenol 
'Nonyl -Phenol 
Nonyl-Phenol 
Nonyl-Phenol 
Nonyl-Phenol 
Octyl -Phenol 
Dinonyl-Phenol 
Dinonyl-Phenol 
Lauryl CC12) 
Stearyl (C18) 
Oleyl (C-18) 
Nonyl-Phenol 



The surfactants used in the above Table are 



Example No* 
1-A 
1-B 
1-C 
1-D 
1-E 
1-F 
1-G 
1-H 
l-I 
1-J 
1-K 
1-L 



Trade Name 
Igepal CO-630 
Igepal CO-730 
Igepal CO-880 
Igepal CO-970 
Igepal CO-990 
Igepal CA-890 
Igepal DM-880 
Igepal DM-970 
Siponic L-25 
Siponic E-15 
Emulphor ON-870 
Igepal CO-970 



a. OAF Corporation. Siponlo. is a Remark of AlOoc. 
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Table II 

PREPARATIONS OF ALKALI -SOLUBLE LATEX TH ICKENERS 
USING EXAMPLE 1-D URETHANE MONOMER 
Thickener Monomer Composition 1* Aqueous 

Solution 
Viscosity 
at PH 9 
(m'Pa-s) 
52 
70 
96 
220 



Example 
(No.) 
2-A** 
2-B** 
2-0** 
2-D** 



Ure thane 
Monomer 
(Wt. %) 
None 
None 
None 
None 



Ethyl 
Acrylate 
(Wt. *) 
25 
40 
55 
70 



Methacrylic 
Acid 
(Wt. t) 
75 
60 
45 
30 



3-A 
3-B 
3-C 
3-D 
3-E 
3-F 
3-G 
3-H 
3-1 
3-J 
3-K 
3-L 
3-M 
3-N 
3-0 
3-P 
3-Q 
3-R 
3-S 
3-T 
3-U 
Cellulosic 



5 
5 
10 
10 
10 
10 
15 
15 
IS 
15 
15 
15 
15 
20 
25 
25 
25 
25 
30 
30 
45 



45 
SO 
35 
40 
50 

ss 

2S 
35 
40 
45 
55 
65 
70 
50 
30 
35 
40 
50 
25 
40 
25 



SO 

45 

55 

50 

40 

30 

60 

50 

4S 

40 

30 

20 

15 

30 

45 

40 

35 

25 

45 

30 

30 



470 
400 
764 
1220 
1375 
15S3 
268 
1730 
2025 
2140 
2575 
1416 
178 
4880 
3400 
5680 
7350 
4400 
S180 
6100 
880 
2196 
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TABLE II CONTINUED 
Properties In An Interior Flat Paint 
Thickening Brush Drag Leveling 
Example Efficiency Viscosity Viscosity 
(No.) (Dry Lbs.*) (Poise) (Poise) 



2-A** 


32.42 


1.85 


3523 


2-B** 


20.52 


2.17 


3555 


2-C** 


22.48 


2.39 


2607 


2-D** 


23.04 


2.43 


3444 


3-A 


12.87 


2.14 


1801 


3-B 


11.93 


2.36 


1501 


3-C 


9.72 


2.17 


1659 


3-D 


9.00 


2.31 


2686 


3-E 


9.30 


1.95 


2686 


3-F 








3-6 


11.86 


2.17 


1975 


3-H 


8.01 


2.45 


2038 


3-1 


8.02 


2.27 


2449 


3-J 


7.97 


2.10 


20S4 


3-K 


8.72 


2. IS 


3729 


3-L 


13.50 


1.30 


5609 


3-M 


22.34 


1.29 


6636 


3-N 


7.96 


2.10 


2054 


3-0 








3-P 


7.16 


1.98 


1975 


3-Q 






— m 


3-R 


7.80 


1.46 


2S28 


3-S 


6.92 


1.53 


1248 


3-T 


7.55 


1.29 


1375 


3-U 


8.79 


2.43 


1122 


Cellulosic 


** 7.00 


0.96 


2212 



♦Number of pounds (1 lb = 0.453 kg) of material which must be added to 378.5 I (100 gallons) of latex paint 
to provide 92—96 KU Stormer Paint Viscosity; 1 Poise ~ 10" Pa-s 
Cellulosic is Natrosol® 250 HBR, a hydroxyethyl cellulose from Hercules Inc. 
♦♦Comparative 
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TABLE III 

OTHER EXAMPLES OF A T.KALI -SOLUB LE THICKENERS 
USING URETHANE MONOMER S FROM TABLE I 
Urethane Thickener Monomer 1% Aqueous 

Thick- Monomer Composition Solution 

ener Example Urethane Ethyl Metha- Viscosity 
Example Used Monomer Acrylate crylic at PH 9 

Acid . 



(No.) 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
IS 
16 
17 
18 
19 



(No.) 


(wt.O 


(wt.%) 


(Wt. t) 


(mra*sj 


1-A 


10 


50 


40 


417 


1-A 


25 


50 


25 


1272 


1-A 


10 


40 


50 


62S 


1-A 


25 


35 


40 


1550 


1-B 


10 


so 


40 


477 


1-C 


10 


50 


40 


969 


1-E 


10 


50 


40 


2256 


1-F 


10 


50 


40 


1480 


. 1-G 


10 


SO 


40 


10053 


1-G 


25 


SO 


25 


17160 


1-G 


10 


40 


50 


6680 


1-G 


25 


35 


40 


29600 


1-H 


10 


50 


40 


3080 


l-I 


10 


50 


40 


752 


1-K 


10 


50 


40 


1830 


1-L 


10 


SO 


40 


1066 
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TABLE III CONTINUED 






U re thane 


Properties In 


An Interior 


Flat Paint 




riuiivuiv J. 








enci 


ExaiDD 1 e 


Thickening 


Brush Drag 


Leveling 


CXaDip 1 C 


Used 


Efficiency 


Viscosity 


Viscosity 


r No 


f No. ^ 


(Dry Lbs*) 


(Poise) 


(Poise) 


4 


1-A 


9.S6 


1.66 


3081 




1-A 




-- 




6 


1-A 


9.85 


1.88 


'1896 


7 


1-A 


7.95 


1.05 


1722 


0 
0 


1-B 


9.92 


1.75 


3160 


Q 


1 -C 

A n* 


8. SI 


2.25 


4266 


i n 

X v 


1-E 


10.25 


1.82 


6794 


1 1 


1-F 


8.09 


1.89 


1485 




1-G 


8.52 


2.20 


2171 


13 


1-G 




-- 


-- 


14 


1-G 


6.82 


1.31 


2007 


15 


1-G 


4.74 


1.15 


1896 


16 


1-H 


7.73 


1.47 


3444 


17 


1-1 


8.52 


2.20 


2171 


18 


1-K 


8.80 


1.09 


3350 


19 


1-L 


9.45 


2.04 


1438 


* see 


note in 


Table II. 







Claims 

1 A nonionic urethane monomer which is the urethane reaction product of a monohydric nonionic 

^no^ - ™°*dric — «— 

has the formula: R-O-^H.-CHR'Ofe-fCH^CH^ VH 

0-50 provided n is at least as great as m and I n + -m ' - "-"J w monohydr{c n0 nionic surfactant is 

WP ffih™it 0 &-60 weioht percent of a non-ionic urethane monomer recited in claim 1; and 

amount of 30-65 weight percent. „ . .. bH aQueous emulsion copolymer of claim 4. 
hydroxide. 
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5 Patentanspruche 

^TNich.Ws.hes Monomer naoh Amprooh 1. woon d. S monohydnsoho niontionisoho T.nsid die 
Formel 

R-O-KHs-CHR'O fe-fCHj-C^O hr* 

= 6 bis 150. . enrH . 9 worin das einwertige nichtionischeTensid ein Ethoxylat 

4. Alkalilosliches Verd.ckungsm.tte , das em SSg^ZJuS^n Carbonsaure, 

Si T^ 20 S 7 °bis eW 80 % ^T^^SSX^ Vomers ohne 



75 



20 



25 Ten l d ) e £?5 a WsOT Gew.-% eines nichtionischen Urethanmonomers ""P™* 1; U " d 

5 Alkalilosliches Verdickungsmittel nach Anspruch 4, worm die iwmponenw 



Revendicattons 

, Monomoro orfthonn, n.o loniqoo qui M lo P-odott ™ ,e ™ foMif 

monohydrique a pour formule: 
« R-O-KHj-CHR'Ofe-f^^-C^OVH 

dans lapue..e R est un groupe alky.e contenant, ^f^^^^^J^f^^ 
. ^n=^ 

additionne par mole de nonylpnenol et est mis a a 
isopropenylber^zylisocyanate. cop olymere en emulsion aqueuse de: 

tenS ict«Lron 0 5-60% en poids d'un monomere urethanne non ionique selon la revendication 1, et 

monomer, urdrhenne non >«^«J^ "JjSJJJlj^ 4, dens lequ.l lodit ooostituant IAI est un 
65 d'ethyle, present en une quantite de 30-65% en po.ds. 
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7. Latex aqueux contenant le copolymere en emulsion aqueuse neutralist selon la ™™Ucitta * 
a Latex aqueux selon la revendication 7, dans lequel ledit copolymere est neutralise avec de 

''^SJq^oTenant le copolymere en emulsion aqueuse neutralise selon la revendication 5 
?b Latex aqSellx contenant le copolymere en emulsion aqueuse neutralise selon la revend.cat.on 6. 
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